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0 1171680 

The invention relates to a closing device for a 
cylinder core turnable in a housing and a key insertable 
into a key channel. Such closing devices have been known 
for a long time as cylinder locks. The known constructions 
Of such cylinder locks have, however, the disadvantage that 
with respect to locking safety and possibility of variation 
they no longer entirely meet current requirements. This is 
true particularly with respect to the construction of large 
locking systems in the conception of which many variation 
possibilities which theoretically exist are lost in actual 
practice. This is true under certain circumstances also of 
magnetic locks which operate on the basis of magnetic rotor 
. ^" "'^ previous magnetic locJ.s it for e.g. space 

reasons not possible to increase the number of magnetic 
pills from three to four without substantially changing the 
dimensions which are customary for cylinder locks and their 
keys. 

The disadvantages of the heretofore known construc- 
tions are eliminated according to the Invention in that the 
key is provided on two surfaces with ribs and/or recesses 
extending transversely to its direction of insertion, which 
ribs or recesses control blocking elements that are shif table 
transverse to the direction of insertion of the key and which 
in the blocking position extend into a recess in the housing 
and in the released position are arranged within the separat- 
ing face between cylinder core and housing. According to a 
further feature the surfaces are the longitudinal edges of 
the keys, and the blocking elements are balls which are guided 
in bores in the cylinder core. The invention is further 
characterized in that a recess on the key corresponds to the 
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arrangement of a ball in the cylinder core and that in the 
event of the arrangement of a rib at this location the ball 
is omitted. 

In a preferred manner at least one of the ribs 
has associated with it a ball which is guided in a circumfer- 
ential groove on the inner housing surface and thus permits a 
turning of the cylinder core, and in that in the same plane 
at the opposite longitudinal edge of the key a key retaining 
pin is arranged which cooperates with a jrecess and is of 
several parts, the partition of which is located in the sepa- 
rating plane between cylinder core and housing at appropriate 
depth of the recess and that the housing pin slides under the 
pressure of a spring after turning of the key through 180** 
over the ball held by the _r.ib_in_Jthe^jrooye, respectively 
that in the event of erroneous arrangement of a recess at 
this location the key snaps into the bore of the ball whereby 
the cylinder core is blocked. 

Further preferred embodiments of the inventive 
closing device are characterized in the other subclaims. 

Hereafter the invention will be described by way 
of example in more detailed with reference to the drawings. 

PIG. 1 is an axial longitudinal section through 
the left half of a double cylinder lock according to the in- 
vention, with some parts located above the plane of the 
section being illustrated for better understanding. 

FIG. 2 is a section through the cylinder core on 
line II-II of FIG. 1. 

FIG. 3 shows a fragmentary section along line III-I 

in FIG- 1. 

FIG. 4 is a plan view of the cylinder core accord- 
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ing to arrw IV in FIG. 1, with the cylinder housing not 
having been illustrated. 

FIG. 5 is a section according to line V-V in FIG, 1. 

FIG, 6 illustrates a second enbodinent of the con- 
struction according to the invention. 

PIG. 7 is a side view of an inventive key, and 
FIGS. 3-17 illustrate further exemplary embodiments. 

The embodinients illustrated in the various Figures 
are based upon magnetic cylinder locks as they have already 
been previously suggested and described, for example in 
German published application OS 2,905,941. The involved 
structural elements and their operational effect will there- 
fore be described only briefly.. 

A cylinder core 2 is turnably mounted in the 
cylinder housing 1 and has a key channel 3 into which a key 
4 is fully insertod. The key channel is centrally arranged 
in the cylinder core, i.e., the upper longitudinal edge 5 of 
the key (in conventional keys, the back of the key) is also 
surrounded by the material of the cylinder core and is not 
flush with the circumferential surface of the cylinder core 
(see FIG. 5) . The key 4 has four throughgoing magnetic 
pills 25 which may be differently magnetized at opposite 
sides. Parallel to the magnetic pills of the key magnetic 
rotors 26 are arranged in the cylinder core 2 which, depen'^ing 
upon the magnetization of the key nill, assume a certain 
angular position. In knora mannor, assuming a proper posi- 
tion of all magnetic rotors on one side of the core, an axial 
shifting of an axial blocking member 30 is permitted. At the 
side facing towar Ts th^ housing the axial blocking member 30 
carries blocking pieces 31 which extend into an axial groove 
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32 of the cylinder housing 1. The farthest inner blocking 
piece 31 is located in a recess 33 of a ring 34 which outwardly 
encircles the cylinder core 2 and is freely turnable relative 
to the same. The position of the ring relative to the housing 
1 is removably fi::ed by means of a snap-type ball 35 • The 
parts 30; 31 and 34 are shoim in phantom lines in FIG, 1 in 
the center section. 

V.'hen the cylinder core 2 is turned v/ith the Icey 4, 
then the inner blocking piece 31 rides up on an inclined flank 
of the recess 33 of the ring 31 and the a:{ial blocking xaenber 
is shifted left. This causes all blocking pieces 31 to be 
moved into such an axial position that they register with 
annular grooves 50 at the inner surface of the housing and will 
be guided in tliese grooves on turning of the cylinder core. 

If a key is used having the wrong magnetic coding, 
so that the axial blocking member cannot be shifted towards 
the left, the innermost blocking piece 31 remains in engagement 
with the recess 33 of the ring 34 and if an attempt is made to 
force the lock, the holding force of the snap-type ball 35 is 
overcome. The cylinder core can then be turned through a 
short distance until the blocking pieces 31 engage against 
the limiting faces of the axial groove 32. A further turning 
of the cylinder core and thus a blocking of the closing 
device is thereafter impossible. 

Arranged in the cylinder core 2, along the longitudi- 
nal edges of tlie key channel, are bores 11 which extend from 
the key channel to the plane of separation between the cylinder 
housing and the cylinder core. Balls 10, 14 and 39 are shift- 
ably accommodated in the bores 11, As particularly clearly 
shown in PIG. 3, the bores 11 are blind bores which permit an 
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1 intrusion of the balls 10 into the key channel only to such an 

extent as is necessary for the movement of the balls to release 
position. The longitudinal edges 5, 6 of the key 4 are provided 
with ribs 8 and recess 9 which extend transversely to the direc- 
tion of insertion 7. Each of the balls 10 has a recess 9 
associated with it. Because of these recesses 9 the balls 10 
can assume a position — on turning of the key and of the 
cylinder core — in which they are located entirely within 
the cylinder core 2 (conpare PIG. 3). The possibility for the 

10 balls to move transversely to the direction of insertion 7 of 

the key is obtained in that the cylinder housing has a recess 
(groove) 12 in axial direction. If a wrong key is provided 
at a location at which it engages a ball 10 with a rib 3 
instead of a recess 9, then the corresponding ball 10 abuts 
against the surface 37 and a further turning of the cylinder 
core is blocked. If at such a position the correct key is 
intended to have a rib, then at this location no ball may be 
accommodated in the associated bore 11. 

To further increase safety of the device against 

20 tampering a ball 14 is arranged in a bore 11 and permits a 

turning of the cylinder core only if at the corresponding 
position the key has a rib 3 and not a recess 9 as in thb 
case of the balls 10. The effect of the ball 14 results 
from a cooperation with the key holding pin 17 which is 
located in the same rotary plane and the circumferential 
annular groove 15 in the housing 1. The key holding pin 17 
is composed of a housing pin 18 and a core pin which is formed 
by two balls 21. The key holding pin 17 is maintained in 
Icnown manner in separation by the depth of the recess 16 of 

30 tiie key, so that the core pin can be shifted relative to the 
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housing pin. The funnel-shaped configuration 38 of the 
housing pin 13 provides for a certain arresting effect due to 
which the cylinder core receives a defined center position 
relative to the housing. T-nicn the cylinder core is turned, 
the lowor of the two balls 21 travels in the annular groove 15 
as well as the ball 14 which is held in its position by the 
rib 8. After a turning of the key 4 through 130» the ball 14 
reaches the housing pin 1?^ and slides over the same, the 
arresting effect by th^ fvmnel-shaped conf ig\jration 38 being 
nogliyible in this case. The cylimler core can thus continue 
to be turned and the blocking or release movenent can be con- 
pleted. If, hov^evcr, a recess 9 is located in place of the 
rib 3, as shown in broken lines, then the ball 14 v/ill be 
pushed inwardly by the housing pin 13 under the pressure of 
spring 10 after a turn through 130' has been corapleted, and 
the funnel-shaped end of the housing pin 13 enters into the 
bore 11 of the ball 14 and thus prevents a further turning of 
the cylinder core. 

The ball 39 which is farthest inwardly in the core 
also cooperates with a rib 8 of the key and a housing pin 40 
which is subjected to the pressure of the spring 41. If the 
wrong key is inserted which carries a recess in place of the 
rib 8, then the ball 39 is pressed by the spring 41 and the 
housing pin 40 into the recess, and the housing pin 40 
engages into the bore 41 and blocks the cylinder core relative 
to the housing. ITlien the cylinder core is turned with the 
correct key, the opposite location of the cylinder v/all (having 
the form of a tongue 20) moves to the ball 39 as indicated by 
arrow 51 in riG. 4. The tongue 20 is so configured that the 
•jail 39 rolls on the surface of the cylinder core and does not 



1171680 



enter into the slot 23 of the coupling element 27, because 
otherwise the housing pin wuld be caught in the slot 28 and 
prevent continued turning of the cylinder core. 

The shape of the coupling element is clearly shovm 
in FIGS. 1, 2 and 4. The coupling element 27 is shif table 
axially in the slot 23 and can snap into a coupling plate 42 
which is connected with a blocking nose ring 29. For this 
purpose the plate 42 has a groove 43. The end of the coupling 
element which enters into the groove 43 carries a permanent 
magnet 44 which releasably holds (FIG. 4) an analogously 
constructed second coupling element 45 of the second right- 
hdLXid cylinder core of the double cylinder lock. At its other 
end the coupling element 27 is provided with a recess 46 for 
the tongue 20 and has an abutment 47 via which the coupling 
clement 27 is shifted in the direction tov/ards the coupling 
plate by the tip of the key respectively the foremost rib 8 
thereof. 

In the region of the just described coupling the 
cylinder core is held in position by means of a circlip 43 
which must, of course, be so shaped that it does not prevent 
the axial movements of the coupling elements 27 and axial 
blocking members 30 that are arranged on the surface of the 
cylinder core. 

The above described coupling construction is parti- 
cularly advantageous in the context of the lock construction 
disclosed in PIG.l because this coupling msdces it possible to 
arrange a fourth magnet rotor on each side of the key 4 in the 
vicinity of the coupling. In previously known coupling con- 
structions this space was needed for the arrangement of 
another coupling. 
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FIG. 7 is a side view of a key as shown also in 
PIG. 1. The drawing shows that four magnetic oills 25 are 
arranged along the centerline 24 of the Uey 4 and that at 
both sides grooves 22 respectively ribs 23 are arranged in 
the longitudinal direction of the l:cy. The ribs 5 and 
recesses 9 at the longitudinal edges 5, 6 of the key are 
arranged transversely to the direction of insertion of the key. 
Reference numeral 16 identifies the rcess for the key holding 
pin 17. In the inventive key the longitudinal ribs and grooves 
which arc missing due to the magnetic pills 25, are in effect 
arranged along the flat sides of the keys, aL the narrow longi- 
tudinal edges 5, 6 and extend transversely to the direction of 
insertion of t!ie key. Such ribs and recesses transversely to 
the direction of insertion of the key could also be arranged at 
the flat sides of the key, e.g. betv/een the magnetic pills. 
However, the construction of such a key and the lock construc- 
tion needed for it would be more complicated and more suscepti- 
ble to malfunction. 

FIG. 6 shoi^s a furthrsr embodiment of the invention in 
form of a so-called short cy limber which is used e.g. in doors 
of small thickness. Here, there is room on each side of the 
key for only three magnetic rotors as well as a smaller number 
of bores 11 and associated balls 10. However, it is evident 
that the remaining Mocking elements are arranged analogously 
to the construction shown in PIG. 1. The key according to 
FIG. 1 will lock the lock according to FIG. 6, hut the key of 
PIG. 6 will not lock the lock disclosed in PIG. 1. The possi- 
bility of being able to use a long key also in a short cylin- 
der is of particular advantage for the manufacture of lock 
systems. The inner variation elements of the key a re without 
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importance and could also be eliniinated for purposes of 
blocking the lock in FIG, 6. A thus shortened key is shown 
in broken lines in FIG. 6. Because of the length of the key 4 
the sane extends into the coupling plate 42 so that the same 
must have a slot to receive the tip of the key, V7ith respect 
to the possibilities of variations in the inventive lock it 
should be noted that each ball respectively the associated 
groove or rib at the longitudinal edge of the key furnishes 
two additional variations, similar to the known longitudinal 
profiles. The fourth magnetic pill in the tip of the key 
furnishes, given eight possible magnetic vector positions, 
8? a 64 additional variations per side of the key. 

In some instances it will not be necessary to provide 
the key with the naxinum number of (here four) magnetic pills 
and the lock with the associated eight magnetic rotors. To 
reduce costs and if no very large number of variation possi- 
bilities is required, it nay also bo sufficient to provide 
only three magnetic pills respectively six magnetic rotors 
despite a sufficient length of the key and of the cylinder 
core. Even this still furnishes more possibilities for vari- 
ations than the conventional magnetic locks v;ith three magne- 
tic pills, because the arrangement of the three magnetic pills 
and analogously of the magnetic rotors at the four respectively 
eight locations, can be selectively chosen. To make copying of 
a key more difficult the remaining space in the key may carry 
an uncoded magnetic pill, or a magnetic pill which is coded 
in any desired manner (simulated coding) * In this event the 
loch would have to omit the magnetic rotors at this location. 
This is true not only for lock construction of the above 
described type, but for all magnetic locks with magnetic pills 
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in the key and magnetic rotors in the lock. 

An exeraplary embodincnt is illustrated in several 
variations in FIGS. 9-14. The above described inventive con- 
cept is further developed in tliis cntf>odiinont . Pin. 8 is a 
cross section extending radially through the cylinder and 
corresponding approximately to the one shown in PIG. 3. In 
order to simplify the illustration certain elements, e.g. the 
axially shif table blocking members 30. and the magnetic rotors, 
were omitted which are shovm in PIGS. 2 and 3. The upper half 
of the section corresponds approximately to a section Vllla-Vllla 
in FIG. 1 and the lower half of the section corresponds approxi- 
mately to a section Vlllb-VIIIb in FIG. 1. 

In this embodiment the core has reference numeral 
101 and the housing is identified with reference numeral 102. 
A key 104 with a magnetic pill 105 is inserted into the 
centrally arranged key channel 103. The core 101 has blind 
bores 106-109 which, unlike the above-described construction, 
are not located in the longitudinal center plane 110 of the 
key but instead extend skew to the longitudinal edges of the 
key channel and of the key. Balls 111-114 are arranged in 
the bores 106-109. These balls correspond to the balls 10, 14 
and 39 of the embodiment in FIG. 1. Due to the inclined 
arrangenvent of two adjacent bores 106, 107 respectively 103, 
109 it is possiMe to accommodate along the length of the key 
channel twice the number of balls as comipared to the conctruc- 
in FIG. 1, and of course this corrasnondingly increases the 
number of possible variations. 

The balls 111, 112 correspond in their effect to 
the ball 14 of FIG. 1. In other words, these balls must be 
held within the annular groove 15 in the housing 102 by the 
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arrangement of an appropriate rib on the key 105. If this is 
not tlie case and the key instead has at these locations the 
broken-line cut-outs 115 or 116 which are shovm in the drawing, 
then one of the balls 111 or 112 would be pushed into the bore 
after a rotation of the cylinder core through ISO* by the 
housing pin 13 which is shown in PIG. 1, and the housing pin 
13 wuld than also enter into the bore 107 or 106 and block 
the cylinder core 101 against further turning relative to the 
housing 102. The balls 111, 112 might thus also be considered 
as control balls. 

Balls 113 and 114 correspond to the balls 10 in FIG. 
1 and the cut-out 117 corresponds to the recess 9. These 
balls, which might be considered balls serving to permit lock 
variations, must disappear within the outer circumferential 
surface IIS of the cylinder core during rotation, in contrast 
to the balls 111, 112. The possibility of movement of the 
balls 113, 114 in the rest position of the cylinder core is 
assured by the presence of the axial ly extending recesses 119 
and 120. The ball which is shown at the lower left side in 
PIG. 8 is located opposite to the cut-out 117 of the key so 
that it can recede into the bore 109 when the cylinder core 
is turned and thus assume the illustrated position. 

The ball 113 which is shown at tlie right side of 
PIG. 8 is not located opposite any cut-out of the key and thus 
cannot enter into the bore 103 when the cylinder core is 
turned. Tlierefore, it blocks the lock. The key which is 
shown in PIG. 3 in cross section will thus seem to be wrongly 
coded (for example an unauthorized copy) and due to the 
absence of the cut-out 121 shown in broken lines in FIG. 8 
such a key will block the lock in this embodiment. 
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FIGS. 0 and 10 show the key 104 which is used incon- 
Jvinction with the loc!: of FIG, 3. In this enbodinent the key 
carries magnetic pills 122 and on the flat side shown in PIG. 9 
it is provided with the longitudinal grooves 123, 124. The key 
web 125 is shown only in part and broken av;ay. 

The longitudinal edges of the key 194 are interrupted 
by bevels 126, 127 and 123. The fourth longitudinal edge which 
is not shown in PIGS. 9 and 10 is also beveled. These bevels 
126-128 serve as the rolling surface for the balls 111-109 when 
the key is inserted into the ];ey channel, so that a wear of 
these edges with respect to cooperating sharp edges is substan- 
tially reduced. 

Along the bevel 126 the key is pro^/ided at the loca- 
tions A and B v/ith recesses 129, 130. At the locations C and 
D, however, no such recesses arc provided. At the other longi- 
tudinal edge of the key, i.e. the bevel 123, the locations A 
and C have recesses 131 and 132. At the bevel 127 no recesses 
have been illustrated to sinplify the drawing. A ball is shown 
in broken lines and identified with reference numeral 133 which 
cooperates with the recess 130. If the key is a properly coded 
key, then the ball 133 must correspond in its function to the 
ball 114 in FIG. 3. Another ball 134 is shown in broken lines 
at the location n and is located opposite the bevel 126. 
Again, if the key is a properly coded key then the ball 134 
must correspond in its function to one of the control balls 111 
or 112 in PIG. 8. The recesses in the bevels of the key are 
so deep that they extend into the longitudinal groove 123. 
This is advantageous because it avoicls the development of sharp 
edges along the flat side of the key. 

PICS. 11-14 illustrate various key cross sections 
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which essentially illustrate all possible variations at the 
locations A, 2, C antl TIC. 11 corresponds to the location 
C in ms. 9 and 10; Fin. 12 corresponds to the location 3; 
PIG. 13 corresponds to the location A; and Fin. 14 corre- 
sponds to the location These saine variations are of course 
also possible at the lower edge of the ^:ey. 

A further possibility for variations e:cists in FIGS. 
11-1! at tiie upper edge of the key, in that the ^.ey is also 
provided along its narrow si;2e with a groove 135 or with a 
groove 13fl which extends along the lover narrower side. The 
grooves 135, 13G nust have projections 137 associated with 
thera in the core, but since the key channel is centrally 
arranged in the cylinder core this is not particularly diffi- 
cult. 

The illustrated key and lock system can also be 
erabodied v/itliout the use of wagnetic pills and the associated 
magnetic rotors. In this case the annular grooves 15 and 50 
are of course not available in the housing. Therefore, if 
control balls according to the balls 11 and 12 are provided, 
the inner circumferential wall of the housing must be fonoed 
with annular grooves. Otherwise the material of the housing 
can remain untouched so that the diameter for the bore to 
accorcnodate the core can correspond to the diameter of the 
core itself. 

In the embodiment according to FIGS. 0-14 a further 
possibility for variation is possible, assuming the arrange- 
ment of magnetic pills, that at e.g. four possible locations 
(i.e., eight codable surfaces) only three of these locations 
are provided with coded pills. 

Thus, the key according to FIGS. 3-14 offers the 
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following possibilities for variation: 

a) longitudinal grooves and/or ribs (123, 124) 

b) the arrangement of longitudinal grooves or 
ribs at the back of the key and/or at the base of the key 
(135, 13S, 137) 

c) the arranging or not arranging of recesses 

at the possible locations of the keys, with a variation being 
possible both at the individual locations A, B, C or D by 
different individual or simultaneous arrangement of the re- 
cesses at the four longitudinal edges of the key, as well as 
by the variation of these recesses with the different possible 
locations A, B, C and D along the key. 

d) Finally, there is additionally the possibility 
of variation of the magnetic pills used on the key. 

Corning to FIGS. 15-17 it v/ill bo seen that these 
illustrate a lock and an associated key which may have certain 
advantages as co:n?ared with construction in Fir.S. 8-14. In 
FIGS. 3-14, notwithstanding all other advantages which this 
embodiment offers, the possibility of selective arrangement 
of the variation balls \^hich cooperate with the corresponding 
recesses of the key and the control balls which cooperate with 
the ribs and control pins, is in practice limited. Thus, the 
control balls can only be arranged x^here the housing is pro- 
vided with an annular groove at the plane of separation between 
core and housing. The position of the annular grooves, 
however, is pretlete mined by ths overall lock construction, 
particularly by the location of the blocking elements 13. 
Therefore, in the construction of the embodinent in PIGS. 8-14 
there is no unlimited possibility of choosing the position of 
the control balls and variation balls. 
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This problem is overcome in the ernbodiment according 
to PIGS. 15-17 • In those Figures the parts necessary for an 
explanation are illustrated only schenatically in order to 
avoid cluttering the drawing. The non-illustrated or not 
described parts, particularly with respect to a magnetic lock 
construction, if any, nay be the sane as in PIGS. 1-7. 

In PICS. 15-17 the dianetor of the variation balls 
201 is approximately the sane as or smaller than the spacing 
between the botton 203 of the recesses and the plane of sepa- 
ration 204 betv/een core 205 and housing 20(5. The diameter of 
the control balls 202 is approximately the same or smaller 
than the spacing between the bevel 207 of the key 203 and the 
aforementioned plane of separation. Thus, the control balls 
and variations balls 201, 202 have different diameters. The 
control and variation balls are preferably guided in bores 
203, 210 which each correspond approximately to the diameters 
of the associated balls. \<^on lock systems and the arrr.nge- 
nent of the variation and control balls are conceived, the 
arrangement of the appropriate bores must tJiore fore be taken 
into account during the manufacture of the core. Control pins 
211 which cooperate with the control balls 202 are -subject to 
spring pressure from springs 212 and are provided at their 
head ends 313 v/ith a region of reduced diameter, this diameter 
corresponding to the diameter of the bore 210 for the control 
ball or balls 202, so that the head end of the control pin 
cannot enter into the bore 210 and block turning of the 
cylinder core if the key is not inserted or if the wrong key 
is used which at this location has a recess 211 . The control 
and variation balls and the control pins are always arranged 
in the region of the annular web 215 (compare FIG. 15) • 
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A particular advantage \>f this exnbodiraent resides in 
the fact that in the plane (e.g. see line 216) in which a con- 
trol pin and up to four balls can be located, different balls 
(i.e., control balls and variation balls jointly) can be pro- 
vided. In accordance with the previously described embodiments 
this was not possible because only either control balls or 
variation balls could be arranged in a radial plane. 

PIG. 17 shovs the cross section through a key in a 
particularly preferred embodiment. Both flat sides 217, 218 
of the key are provided above and below the xoaghetic pills 219 
with two each longitudinal grooves 220-223 the width of which 
is variable. The grooves 221, 223 have the full width in 
this illustrated eiabodiioent, whereas the grooves 220, 222 have 
only half the width. The flanks 226 of the grooves which are 
closest to the key edges 224, 225 are inclined at an angle of 
approxiniately 15* with respect to a normal 227 to the center : 
key plane 228. The other flanks 220, 230 directed towards the 
interior of the key are more steeply arranged and are inclined 
approximately between 5» (229) and O® (230) to the normal to 
the center key plane. The here illustrated arrangement and 
construction of the grooves assures a particularly advantage- 
ous guidance for the key, which nay be of essential importance 
for such complicated locks which operate on a magnetic basis. 
Due to the variation possibilities of the grooves the number 
of variations for the key is substantially increased. 

The cross-sectional configuration of the illustrated 
key is assymmetrical, in that at the back 225 of the key the 
bevels 207 meet at an acute angle whereas the breast 224 of 
the key is of flat respectively f rustoconical shape. This 
arrangement prevents a wrong insertion of the key into the 
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key channel, i.e. an insertion of the key tiimed through 180*, 
This safety measure is particularly advantageous in the embodi- 
ment under discussion because a wrongly inserted key would have 
in place of a control ball a recess, so that the small control 
ball could be pushed into the core by the control pin and the 
core could be held by the control pin* 

The holding of a wrongly coded key by control balls 
and control pins nay be disadvantageous in sone applications. 
This can be taken into account when lock systems are conceived, 
in that the control pins are always provided at the same loca- 
tions in all locks of such a system. It Ls, however, also 
possible to open up the bores for the control balls in one 
direction of rotation, up to the plane of separation between 
core and housing, as shown by tlie broken line 225 in FIG. 16. 
If the pin" is caught in the bore on rotation in this one direc- 
tion, then on reverse turning the pin can be lifted out of the 
bore again and the key can then be reTTX)ved. Bi' appropriate 
dimensioning of all parts it is possible to assure that on 
turning of the core the balls do not becorie j armed in their 
tracks. 
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The embodiments of the inventiaii in which an 
exclusive property or privilege is claimsd are as follows i 

1. Closure device with a ci'linder core 
turnable in a housing and a key insertable into a key channel f 
wherein the key is provided on two surfaces with ribs and re- 
cesses extending transversely to the direction of insertion, which 
ribs and recesses control blocking elements shiftable transversely 
to the direction of insertion of the key and which extend in the 
locking position into a recess of the housing and in the unlock- 
ing position are arranged within the plane of separation between 
the cylinder core and housing, said two surfaces being the longi- 
tudinal edges of the key and the blocking elements being balls 
guided in bores of the cylinder core, the arrangement of at least 
one blocking element in the cylinder core corresponding to the 
arrangement of a recess on the key, the arrangement of at 
least one ball in the cylinder core corresponding to the 
arrangement of a rib on the key, said one ball being in a cir- 
cumferential groove on the inner surface of the housing 
permitting a turning of the cylinder core, a key 
holding multipartite pin arranged in the same plane as said one 
ball at the opposite longitudinal edge of the key which 
cooperates with a recess, the division of said pin 
being located in the plane of separation between the cylinder 
core and the housing, said pin having a housing pin portion which 
slides under the pressure of a spring after turning of the key 
through 180* over tiie ball held in the groove by the rib, or 
which enters into ^:he bore of said one ball and blocks the 
cylinder core if the wrong key is inserted, and further including 
another ball guided in another bore of the cylinder core and 
cooperating with a rib and being pressed by a housing pin and 
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spring thereof against the rib, said another ball being guided 
in another circumferential groove of the housing and the 
cylinder core surface being essentially continuous at a side 
opposite said another bore. 

2. Device according to claim 1, wherein the core 
part of the key holding pin is in form of two superjacent 
balls. 

3. Device according to claim 1, wherein the top of 
the key is provided with bevels and wherein the balls which 
cooperate with the recesses of the key have a diameter which 
is approximately equal to or smaller than the spacing between 
the bottom of the recess and the plane of iseparation between 
the cylinder core and the housing^ and that the balls which 
cooperate with said bevels on the key have a diameter which is 
smaller than that of the first-mentioned balls and which is 
approximately equal to or smaller than the spacing between the 
bevels of the key and the plane of separation. 

4. Device according to claim 3, wherein the bores 
in the core for the associated balls have diameters which 
correspond to the diameters of the balls accommodated in them. 

5. Device according to claim 3, wherein control 
pins cooperating with the first-mentioned balls have a head 
with a reduced diameter which corresponds to the diameter 
of the bore in which the first-mentioned balls. are received. 

6. Device according to claim 3, wherein the 
first-mentioned balls are selectively arranged in regions in 
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which annular webs are arranged in the housing at the plane 
of separation between the cylinder core and the housing* 

7. A key for use in a device according to claim 1, 
having two flat sides each provided with longitudinal grooves 
of variable width, each of the grooves having a flank closet 
to a respective key edge which is inclined relative to a 
normal to the central key plane at an angle of approximately 
15**, other flanks of the grooves being inclined to said normal 
at an angle between approximately 5* and 0**« 

8. Device according to claim 7, said key having 

an asymmetrical cross section to prevent reverse insertion of 
the key into the key channel. 

9. Key according to claim 8, said key having a back 
at which the bevels of the key meet at an acute angle, and a 
breast which is flat respectively frustoconical. 

10. Device according to claim 1, wherein said longi- 
tudinal edges of the keys are selectively provided with recesses, 
which are inclined to the center plane of the key, and the cyl- 
inder core is provided with corresponding balls shiftable in 
direction toward recesses of the housing, said core being pro- 
vided with additional bores in which balls are movable and en- 
gageable by portions of the key edges, and further comprising a 
housing pin which is spring-biased and can enter into one of 
said additional bores in the cylinder core so as to block the 
core against further rotation. 
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11. Device according to claim 10, characterized 

in that at least two recesses arc provided on at least one of 
the two narrow sides of the key. 

12. Device according to claim 1, said key further 
having grooves and ribs which extend lengthwise of the direc- 
tion of insertion and permanent magnets preferably extending 
along the centerline of the key for controlling mangetic rotors 
arranged on the cylinder core. 

13. Device according to claim 12 , wherein the key 
has four permanent magnets, one of which is located in the 
region of the tip of the key. 

14. Device according to claim 12, one of the ribs 
being located at the tip of the key and constructed as an 
abutment for a coupling element which is shif table in axial 
direction in a slot formed on the periphery of the cylinder 
core and engageable with a coupling plate which is connected 
with a blocking element. 



15. Device according to claim 14, the key channel 
being centrally arranged in the cylinder core and wherein 
the cylinder core is provided with bores located in the plane 
of the key channel and adapted to contain the blocking element. 

16. Device according to claim 12, characterized 
in that the number of locations on the key is provided with 
coded magnetic pills and the number of magnetic rotors being 
smaller than the maximum number of such locations. 
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17. Device according to claim 16, wherein the 
non-used locations on the key carry uncoded or simulation- 
coded pills. 

18. Device according to claim 1, wherein the 
longitudinal edges of the key are selectively provided with 
recesses. 

19. Device according to claim 18, wherein the 

key comprises a combination of at least a recess, a longitud- 
inal groove and a magnetically coded magnetic pill, which 
cooperate to provide various lock variation possibilities. 

20. Device according to claim 19, wherein the. key 
is provided at least along one of its narrow sides with a 
longitudinal groove which corresponds to a rib in the key 
channel. 
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